L

DOCUMENT RRESUNE

ED 139 661 _ SE 022 549 -
AOUTHOR Tan, Sinforosa G. .
. TITLE . Agreement by Secondary and Postsecondary Faculty on
: the Content of High School Geométry. ’ )
PUB DATE . Apt 77 C . .
NOTE ' .16p.; Paper presented at the annual meeting of the
American Educational Research Association (New York,
/ New York, April 4-8, 1977); Contains occasional light
type .
EDRS PRICE "MF-$0.83 HC-$1.67 Plus Postage.
DESCRIPTORS #*Curriculum: *Educational Research; *Geometry;

Instruction; Mathematics Education; Secondary
Education; *Secondary School Mathematics; *Surveys

IDENTIPIERS Research Reports

]

ABSTRACT . :
, This study explored: (1) the opinions of secondary

and postsecondary faculty on what ought to be included in the '
secondary geometry curriculum to prepare students for seléctedl ,
postsecondary courses, (2) the effect of feedback of participants' =
responses, - and (3) the reasons given by the participants to support
their judgments. The original sample consisted of 426 secondary and
postsecondary faculty members. The results of the study, after two £
rounds of questionnaires, indicated that some major jifferencas 2xist
between secondary and postsecondary faculty on what ought to be '
jncluded in the secondary geometry curriculum and on the . 4
justifications used to Support their judgments. (Ruthor/DT)
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e : :
-Background and Purpose
. a "
Althouph curriculum content selection is a difficult problem in .

~ ) “w

itself, it is compounded by other problems such as the prohlems of ‘ Ve

articulation betwéen levels of schooling. Traditionally, many curr-
s

icular decisions are justified on the basis of what a student will

need at or what will be expected by ‘the next hipgher educational level.

Assuming that the teach%rs directly resncnsible for implementing the
N 3 v . ,
curticulun will, when thev make choices among content, choose that .

content which seems to' be the most reasonable f%r whatever comes

-

1 ' .
thereafter for the student, it becetmes very important in efforts to

improve the articulation among levels of schoolinp to know the‘beliefs
. { N | ) -
of teachers as to what ought and ought ‘not to be included in the /

S

curriculum.

-

P

Thus this paper tepotts our efforts to estimate the beliefs of
secondary and postsesgnnars teachers about the content pf hiph school
geometry Recent developments in peometrv and the current debate as
to the content and methodolopy of high schoé& geometry nade it a

promisin? topic of study. Qpecifically we sought (1) to see 1f what
. ot A AR

/o
hiph school geo etrv teachers think ought to be taupht to Drepare
students for postsecondary schooling (college, university, andvoccuna—

tioanl/techhical schools) agrees with what’postsecondarv faculty think

ought t0/ e included in high school peonetrv to prepare the students
‘!6r t?e courses they teach; "(2) to see how stable these renorted

beliéfs are when exposed to feedhack about .the beliefs of other dinvalved

24

'g;oups of teachersy and (3) to compare the justifications used for’inclu@inp
/ . .,-’}"—‘f:‘ N ' ' \
y/or excluding content.

A / £ ' -
e - 3




Population

The.intended sample & all from Onondaga County, New ?qu -« included
102 secondary geometry teachers (from 31 schoals) and 324 postsecondary
faculty (from one university, four colleres, and fouf'technical/_occupa;
tional .schools) ‘who vere identified (in a prestddy) as teaéhing courses

" which tequire their students to have some knowledge of secondary reometry.

& | :

\ ~

Development of the Instrument

A list of fourteén broad topics (roughly equivalent to chapter Aeadings)

and 109 subtopics was prepared based on a comparison of the three reometry
, .. ‘ . ‘ ‘
textbooks used most widely in Onondaga County, llew York, (the site of the

study)s the MNew-York State syllabus for geometry, the‘sfllabifof Syracuse
and two suburhan school distriéts, ard feedhack from a paneL/of secondary
‘and postsecondary faculty. This list was then used to prepare three forms

a of the questionnaire. "°“Fach form.contained all fourteen broad topics on the

first rage, but they differed théreafter in that eacskform contained aboup
one-third of the subtopics frouped under thair apPpropriate hroad topic

headingcs. Thus we got esponses to all fourteen broad topics and 109 sub-

topics. but no one respondent had to respond to more than 38 subtopics: . .
N . »

Procedure for the Study'
- o ‘ 4
For the first round of the study. respondents were randonly given
[}

one of three forms of the questionnaire. Subjects were asked to check

j those topics and subtopicsswhich they considered important endugh to be
" : ’ 5 S ! ' ' ¢ .

included iﬁ the high school curriculum. Secondary faEulty were asked to
respond on the basis of what they thought &ould(help prepare students
for various postsecondary institutioms: pogtsecondary} on the basis of

WhaQJthey thought students shoul# know hefore taking the courses they

\‘1‘ - . ’ . a 4

\
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tausrht., The questionnaires were coded by school and department or

-

discipline.' , .

Sixty-five secondary teachers (647) and 99 pos;secondary fncwlty
(317) responded.' Unfortunately, not a sinpie teuchen‘fro& the t%éhnical/
occupationai scﬁool anreed\to\{articipate in the stgdy. | /

/
. s 1 . - //
For the second round, each subjeqt/received th;7saﬁé fef% of the

f
questionnaire as before. Uowever, added to it was (a) a record of
~ 1Y

that subject's response to each item in the first rourid, {b) a record )

of the percentage of positive'responses by eroups such as secondary
J

4 ?bometry teachefs, postsecondary mathematics faculty, aﬁé_postsecondary

] i .
1

“mnpineering faculty.(c) an opportunity to chanpe one's previous response,

. '
kS o

fand (d) a request for the reason for one's original response or, in the

f case the subject chose to change his response, the reason for-the chanye.&d
i There were 93 regponses to the second round, 35 secondary teachers’
L : L ] “a
(547 of those in round one but only 347 of' the intended sample) and

-

.58 postsecondary faculty (597 and 187 respectively). The attrition
was such that the intended analysis of responses on the sztopics had ~

to be abandoned in most cases for lack of numbers. This paper only. -

presents the responses to broad topics.

The discussion of the daté analyses will use the fqllowings abbre-

1

viations:

e : . /

SF = secondary geometry faculty

PF = bostse ondary faculty (total)
. £ - :

AR = architecture faculty ' MA = mathematicse«faculty
“ ): B

w

'CK = chemistry faculty : PH physicsf?éculty f

EMN = engineering faculty | K




- Findings

. ’ 2 .
Q}§£ip}139§1_ There was significant disapreement (p<.05, X)) amonp
the five postsecondary groups (AR, CE, EN. MA. and PlI) on five (36%) of
the fourteen broad topics: introduction to coordinate geometry, solid

) ermetry, vectors, non-Luclidean peometry, and transformation. Table 1

summarizes this data.

‘Insert Table 1 about here.
»

P ' -

T

4
Institutions: Comparing .the responses of the university and colleyes
revealed that there was less disagreement among institutions than within

institutions. On ofly two broad topics (147%) was there significant dis-

n

agreement: ~ transformation and loci and Construction.'

?

Secondaryv and Postsecondéry: ‘There was a substantial difference of .

—

.,
gpinion between secondary geometry teachers (SF) and postsecondary faculty(PF)

on what ought to be included in high school geometry, with significant

differences on ten of the fourteen topics(717). Only;elements of geometry,
J . . . > .
methods of arriving at conclusions, introduction to coordinate geometry,

(.

and loci and construction were not significantly disagreed upon. Although

thesé.do indicate significant differences in the proportion of the two

froups wanting to include ten of the fourteen topics, it is interesting to

note that on only thregwof the ten was there a reversal of direction=that is;,

[y
2

the majority of one group wants to iﬁclude a fopic and a majority of tﬁe

‘ /;nd

othér wants to exclude it. SF wanted to,exclude solid .geometry; vectors

-

> ~non-Fuclidean geometry. Table 2 summarizes these proportional responses.

- -
T

L
' Tnsert Table 2 about here. - - O i
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' ' . J /
siynificantlv on their responses to {our (29%) broad topdces: congruent

trinnplos.tjntroduction to coordinhte ypeometry, vectors, and transformation.

.
.

Mf these differences, however, in only one case did they disagree on

direction: SF wanted to exclude transformation whilé MA did not.

AR, CV, and FN unanimously endorsed solid geometry, which SF wotild

- . » ’ N
delete. Vectors drdw almost no support from SF (6)) bhut was supported by
’ 4

AR, CH, EN and PI'. Only AR wanted to inclﬁde'non-ﬁuclidean peometry,
’ Tt T .

althouph a sipnigicantly larper proportion of FN favored it than SF.

! ?
AR, ClU, EN, and “tA differed significantly in\¥he‘proportion of their
~ N . . ' N
responses to transformation when comparcd with SF, but of the four, only
» ) ,// .
IN (55%) apreed with SF in rejécting it. = . ;
- . . R . .
Feedback: The feedback of the responses-of ?ther participants did
P . .

not produce any discernible pattern of chafr®y in the fesponse to the second

) ¢ -

round questidnﬁﬁires. Aboyt half the subjects (50) made changes, but

g

taking together the fourteen broad topics and the abprpximately 36 subtgpics

. L LA ,,J . . ! I-
on each of the forms, qh9w£Verane nupber of chanses was still only.3.5[
» AN ‘ e » ST
- ‘ Lo ) .
—Ti> _ The most st%ble topic was éz%as of plane repions, in responsé to which no

one changed his round one choice. Solid gedmetry was least stable, but.ohly

Ave percent (5%) changed+in that case. - .

SErenpth of agreement: The absolute difference between the percentage

- - -

~

. - . . ¥ o
who favored inclusion of a topic and the percentage who opposed it was talédn-

as a measure of'strenggh of agreement: the larger that number, the strongér

- v

the apreement. Clearly the sfronyest disagreements centere376 ceometric.
rofatien, ang

inequalities; loci and éoﬁstruction, solid geometryy transfo

vectors with absolute differences of 46,48, 32, 10 and 6 respectively. %
L . : : : _ .

Table 3 summarizes these responses. o j

v

v ’ : S, Insert Table 3 about hefe

Q : B /“ ' o -.‘ T f A ‘5 v ‘
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_J_uf_t__i_f_i;ﬂt}_pp_ﬁ_: SF tended to wvrite T‘I"\ﬂﬁﬁﬂﬁ for making or changing
a‘response more often than PF, :mdb.“\l" tended to rely on.(:.'.nt.'(-y'orlcﬂ of
justifications other than those uspd bv }F. In pgiving reasons for
including topics, SF made comments Ahout‘tho lopgical development of
subject matter, the o;pnnizntion of subject matter, the ynlun’lencsn of
human expertence, pedapogical considcrationg. nﬁd relevance. Yagh of
.Uﬁﬁsc cnteuor}es vas used sigiificantly more by SF than IV (?<103,3K?).
Vhen justifyvine exclusions, SF lk(ﬂ' intellfyihility of the sul ject
matter and time factors siﬂnificant]y more, and I'F used orpanization
of subJeét_ﬁn;ter‘sigdifiézntIQ nore., There wefe(;; significant differences

/ . .
in categories mised by SF and PF in Justifving chanred responses.

‘. ! -
Discussion . p , P -

One must approach suth a study as‘this with caution. The subjects

were a self-selected sample of %econdary and postsecondary faculty memhers
' [ ' . .
in a sfficle county. The attrition rate between thé two rounds was S0
) ' L J .
high that much of the intended data analysis-had to be abandored. These and

other limitations discourage one from doing mofe than posing questions to
C . . )

be investigated in other fesgarch.
. /

’ i .
) Do féCu}ty and other curriculum develosment froups arrive/iijcurriculum

. '

" decdisions in an explicit an ratignal manner? What is the relationship

3 - /
between wha} curriculum groups say should, be included in the curriculum when

°

specifically. gueried and what they actuallv include in the curriculum?

« -

Do the justifications piven represent the rational and true base for..

making curriculum decisions orﬁare thev ceremonial offerings to an  inquiring

public? o 4/ ) 8 . '

/, . . B o
- . .
’ v
. Y



' Yould of[frtn drected at decreaning the verbaltzed disaprecrment

oven what ourht to be taupht and at araleamating the range of justificatory

.

catepories uked result In better articulation between accondary and post-

\ ‘ X : .
,ﬂvcoﬁnnrv_frogr ms”?

\ . . )
"Are sccvondarv teachers typicnlﬁ;tmin(urmnd about the expectations of
J ~ -

postsecondary teachers?

Maq collere faculty reallv expect the peometric knowledse fn thedir

.
\

.
courses that, they say they do?
. : L}
Yould the feedback elemént be more powerful if reasons were asked -
for in round one and then were reﬂorted as group data in round two?
‘l\- o . . .
\\ . B
‘\// -—
L] ¢ ) — ’
' (

-

. . i > ' , ,// -;
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Table |

“ Chi-square Valuew for the Differances {n tha Decialon to [nelude the Hroad* Toplea

Among biuclpllnou. Inatitutions, and Educational Lovels

- “i’_ — Q
MCHLEN,  LMAMR, SUNY, /
J . 'l MA 5u,0cC AP /OSEOMA SELARSELQN SF,EN SF.pu
Broad Topics (dfad) (dfa)) , (el (deel) (dfal)  (dtal) (dfol) (dtal)
N e —_— —_ e e
Elements of gqeometry (definition \ / ,
of basic terma) RAY Lo A Al A1) .0) ) A
Methods of arciving at conclusions
(deductfon, Induction, etc.) LN 1. L A ) 09 Wb 0)
Congruent trjangles 6.65 5.8 1], % 6.3 - 0) A5 A2 0)
Geometric inequalities - 4,15 1,00 // 4a59¢ 02 Q43,09 UV
‘ ¢ \V
parallolign 1 - 8D LU F IS ) L Y1 N (1 B S s I O
Geometric proportions and ) |
. unilarity . 4.62 .39 5,274 0.0 e .o
|
Clrclos (arcs, chords, suctorl,L
tangent lines, etc.) _ 2.18- '+ 3,06 1.7 02 0] .0) 02 03
Introduction to coordinate geometry
(slope of line, graphing, etc.). 11,87+ 96 2.1 6.0+ .00 .00 .02 | .03
Loci and construct ion 8.4l 1.8% L 92 0 305 .9 | Lo
Aceas of plane reqlons,(trianqleé. \ ‘:' ' .
quadrilaterals, ete,) : 1.3 112 7 “LE o0 e L
- Solid qeometry (definition, area a |
and volume of solids, etc.) 18.86% 69 20,194 1.42 937 10.31* 20,260 )M
Vectors {vector oénrations, use of S
vectors in proving theovems, etc,)1l,93¢ L6l 69.28*  14,94% 23.360 46,05 41,50% 29,88¢
Nen-Euclidean geometry (development . .
“of elliptic and hyperbolic gomtril9,57¢ 81 1.66¢ 5420061 2,03 4,07 08
Transformation (translation, '
, reflection, expansion, etc.) 11.83¢ 1101t 35.06*  13.63* 21,724 23,91 6.78* 2.0\
* p ¢ .05 B X C.01

aSF-aecdndary faculty; PF=postaecondary facultf;

1~\EN-enqineering faculty; MAemathemafics faculty:
fadulty: 0CCaOnondagal Community Cbllege faculty;

SUsSyracuse University faculty.
, ' \

¥

ARmarchitecture faculty; CHechemistry faculty:

PHephysics faculty; LieLeMoyne College faculty: MRsMaria Regina
SUNYsCollege of Forestry and Environmental Science faculty:

11



"o Broad Topio

'Twmz

L sProportton‘of Réspondents Choosing to-Include Broad Geometry
. "Topics in the Curriculum Broken Down by Educational
Levels, D15c1p11nes, and Instltutlons

SR CE BN A " MG 0CC SNY su
(65) (99) (20) (12) (22) (20) (10) (1) (9) (14) (61)*

Y Elements of geometry (deflnltlon
| of basic. terms) . :

“'ﬂff 2. Methods of atriving at concluSIOns
- {deduction, induction, etc.)

3. lCongruent triangles Lol
4 Geometrlc 1nequ§Ttt1es -
5. Parallellsm B

-6, Geometrlc proportlons and

51m11ar1ty

7. Circles (arcs, chords, sectors,
tangent 11nes etc. )

8, Introductlon to coordlnate
" geometry (slope of line,
| graphlng, etc ) |

aNum‘ber in parenthesis = n.

?

RS T

.88

81

9

95 .90
8090
70.70-
85 .90

1.

1

1

13

)

8 9397

. o !
o

o 1.9

56 e
TRV
67 .51 8

1098

67 .71 .85

89 .86.93



o Té;/"i"c o SF O MO BN MR PH LMQR OCC SUNY SU ,
Broad TORIE - qgs) (99) (10) (11) (22) (20) (10), (12) (9 (1) (6],
S s, toci and construction R SR S RV TR B

4

0. Aveas,of plane'regions
(trlangles quadrilaterals, .

) CL9885 .90 91 W95 L85 .90 9L .61 L9 LB
/ - . ' ‘ |
11, Sohd geometry (deflmtlon, ‘
area and volume of sohds, I T - oo
etc) . ¢4l 83 1 1 1 .60 80 91" .78 .86 .84
12, Vectors (vector 0per%tions, o | B | _
. use of vectors in proving - o R
/ ‘w.,‘th'eorems,» ete.) o 06 .74 .00 177 45 .80 .64 W67 LTLLT9
L, Non-rE,uclldean geometry : S L o L o /
-+ (development of ellippie . o o ) -
~ and hyperbolic ge‘ometry) © 08,26 5,70 .27 W27 0 W10 .27 L22 .36 2O
14, Transformatior% (transléfion, | _y | : o . |
«  reflection, expansion,.etc.) , .15 .64 .90 .91 .45 .60 .40 .73 ,22 .50 .74
) ‘ ‘}yl— I . A 2
4 ; YVunber in parenthesis = n.,
% /,‘ \" j .
; . : ‘(;VJ
. u " : ‘ ' ' * . ! N i
hY \" ', ‘n-, . ‘ o , ) ¢
/ \ T‘ll' .
: ‘ f
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‘ TABLE 3
Percentages of Re5pondents Choo51ng to Exclude or Include

i Broad TOplCS in the Geometrny Currlc@lum.

-

-,

woo ) : B Absolute

|
|
.
'
|
|
!
|
N

.. Broad Topies'(n=164)* . - Include Exclude leference
" Elements of geometry (def1n1t1on of” v o ¢
basic terms) _ ! . : - 95 5 90
MetRods of arriving at conclusions - _ - .
_\Vdeduction, induction, etc.) o 95 . 5+ 90
‘Congruent triangles - . 85 <« 15 ‘ 70.
Geometric 1nequa11t1es S 73 . 27 46
Parallelism - B ‘ - 85 15 . .70
Geometric proportions and. : ’ o ‘ )
similarity Yy 92 8 - 84
Circles (arcs, chordgT'sectors,. S -
tangent 11nes,,etc Yy ' - 87 - . 13 .. © 74
Introductlon to coordinate geometry T : -
(slope of line, graphing, etc.) . 94 6 88
Loci and construction - 74 .26 : 48"
Areas of plane regions (tr1ang1es,' S ' ’
quadrilaterals, ‘etc.) ¥ . 90 10 .80
Solid geometry (definition, area o s . -
and volume of solids, etc.) 66 1' , '34,’ 32
Vectors (vector operations, use ' : .- : v
" of vectors in proving theorems, etc.) 47 - 53 : 6
'Non-Euclidean geometry (development { Coo
" of elliptic. and hyperbollc N o o
. geometry) ' " 19 8l 62
Transformatlon-(translatlon, : oo S ' _ C .
reflection, expansian, etc.) 45 ' 55 10
- : - . ‘ -
CD
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